INTRODUCTION {#sec1-1}
============

The surgical management of anticoagulated patients has long been an issue of debate. Discontinuation of anticoagulated drugs when a minor oral surgery is to be undertaken has been a common practice. Multiple studies, however, reported this concept to be associated with high potential risks, and that minor surgeries can be performed safely in anticoagulated patients without interruption of the drug administration.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\]

Oral anticoagulant therapy (OAT) is prescribed for a variety of diseases. Such drugs suppress the activation of the hemostatic system resulting in increased bleeding tendency.\[[@ref6][@ref7][@ref8]\] Whether to stop, modify or continue the OAT when oral surgery is to be undertaken has long been a controversial issue.\[[@ref9][@ref10]\] Warfarin is one of the most commonly used anticoagulated. It is a Vitamin K antagonist that results in a decreased effective protein C concentration.\[[@ref11]\]

The most commonly used hemostatic measures include suturing, tranexamic acid, gel foam and cellulose.\[[@ref12][@ref13]\] Despite the reported efficacy of such agents, the introduction of newer and more efficient agents is encouraged.

The medicinal use of herbal extracts has been reported with promising results.\[[@ref14][@ref15]\] Ankaferd Blood Stopper (ABS) is a drug of herbal origin that has an unclear mechanism of action.\[[@ref16]\] ABS has been reported to have different medicinal applications including hemostasis.\[[@ref17][@ref18]\]

This study was directed to evaluate the correlation between the International Normalized Ratio (INR) values and sufficiency of tranexamic acid and ABS in controlling postextraction bleeding in anticoagulated patients.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was approved by the Review Board of the Faculty of Dentistry, Mansoura University and was conducted according to the World Medical Association Declaration of Helsinki on medical research protocols. All patients agreed and signed informed consent forms before being included in the study.

This study was conducted in the period from August 2011 to April 2013 and included 160 patients receiving Warfarin OAT for at least 1 year, as well as 45 patients who had never been on OAT. Patients were referred to Oral and Maxillofacial surgery Department, Faculty of Dentistry, Mansoura University for tooth extraction.

The values of the INR were measured for all patients preoperatively in the same day of tooth extraction using the standardized procedures. Forty-five patients who had never received OAT were selected and considered to be a negative control patients (group 1). One hundred and sixty patients receiving warfarin were representing a common pool for the anticoagulated patients included in this study. Eighty anticoaguated patients were restricted to INR value \<2. The other 80 anticoagulated patients had their INR values ranging between 2 and 3. Then, forty patients were randomly selected from each category of the anticoagulated patients by the second author (Mourad S) to form two equal groups using random numbers for assignment. Pre-extraction prophylactic antibiotic was prescribed when indicated.\[[@ref19]\] The medical conditions for which OAT is prescribed are shown in [Table 1](#T1){ref-type="table"}.

###### 

Indications for OAT

![](EJD-8-475-g001)

Only patients with a single tooth to be extracted that can be removed with forceps without the need for mucoperiosteal flap and/or dental elevators were included in this study. Patients with liver diseases, and those taking medications that would affect hemostasis such as non-steroidal anti-inflammatory drugs, heparin, and combined anti-platelet therapy were excluded. Additional exclusion criteria included previous thromboembolism under OAT and sever postextraction bleeding prior to starting OAT.

Before tooth extraction, a local anesthetic injection of 2% mepivacain hydrochlorid with 1:20,000 levonordefrin (Mepecain: Alexandria Co. for Pharmaceuticals, Alexandria, Egypt) was administered, and no more than two carpules were used for each patient. All extractions were performed by forceps as atraumatically as possible by the same surgeon (Salem A), who was unaware of the INR values. Following tooth extraction, all patients were instructed to apply pressure on the gauze pack for 15 min.

Evidence of bleeding beyond the pressure pack was considered a postoperative bleeding. Such cases were managed initially by applying a gauze pressure pack with tranexamic acid for another 15 min for patients included within group 2, and by spraying ABS (Ankaferd Drug Inc, Istanbul, Turkey) over the extraction socket, followed by instructing the patients to bite on a gauze pressure pack for 15 min for patients included in group 3. Further failure of hemostasis was managed by application of gel foam in the extraction socket, which was then sutured with black silk suture (3-0) and the patient was instructed to bite on another gauze pack.

All patients were reexamined for postoperative bleeding 15 min after the procedures as well as on the 1^st^, 2^nd^, and 5^th^ day after the extraction. Postoperatively; patients were given the routine post-extraction instructions, and paracetamol 500 mg was prescribed as an analgesic.

All patients were instructed to report back to the operator immediately in case of any complaint of postoperative bleeding. The criteria described by Lockhart *et al*.\[[@ref20]\] was used to define whether the postoperative bleeding would be considered clinically significant: Bleeding lasting for more than 12 h, patient had return to the dental clinic or go to the emergency department, bleeding associated with large hematoma formation, and/or the necessity of blood transfusion.

Local hemostasis and postoperative bleeding were the criteria used to compare the groups included in this study. Data were processed using Microsoft Excel 2007 and Statistical Package for Social Science software (SPSS, Version 17.0; IBM SPSS Inc., Chicago, IL, USA). Student\'s *t*-test was used for analysis of the parametric while Kruskal--Wallis and Mann--Whitney U-tests were used for the non-parametric data. A significant difference was considered when *P* \< 0.05.

RESULTS {#sec1-3}
=======

The age and gender distribution of patients included in this study is shown in [Table 2](#T2){ref-type="table"}. Group 1 (negative control group) included 22 females and 23 males, with the age ranging from 25 to 65 years (mean value of 39.9 ± 12). Group 2 (tranexamic acid group) included 36 females and 44 males, with the age ranging from 23 to 75 years (mean value of 59.9 ± 10.1). Group 3 (ABS group) included 38 females and 42 males, with the age ranging from 39 to 76 years (mean value of 57.4 ± 9.3). There was no significant difference concerning the gender between all groups (*P* = 0.906).

###### 

Age and gender of patients included in the study

![](EJD-8-475-g002)

In group 1, teeth were extracted due to deep non-restorable caries in 29 patients and severe periodontitis in 16 patients, compared with 38 patients with deep caries and 42 with periodontitis in group 2. In group 3, 39 patients had deep non-restorable caries, and 41 had severe periodontitis.

For patients included in group 1, the INR values ranged from 0.9 to 1.2 with a mean of 1.1, while, in the group 2, the INR levels ranged from 1.5 to 3 with a mean of 2.2. For group 3, it ranged from 1.6 to 3, with a mean of 2.2. There was no significant difference between the INR levels between group 2 and group 3 (*P* = 0.794) \[[Table 3](#T3){ref-type="table"}\].

###### 

Distribution of INR levels among different groups

![](EJD-8-475-g003)

The incidence of postoperative bleeding is described in [Table 4](#T4){ref-type="table"}. No postoperative bleeding was encountered in group 1 (the negative control group), where biting on a gauze pack for 15 min was sufficient to control post-extraction bleeding. In contrast, 24 patients showed postoperative bleeding within group 2, among whom ten patients showed a persistent bleeding after application of tranexamic acid. On the other hand, 21 patients showed postoperative bleeding in patients within group 3, among whom eight patients showed a continuous bleeding after application of ABS. This was statistically significant compared to group 1 but not to group 2 (*P* = 0.000 and 0.599).

###### 

Incidence of postextraction bleeding among anticoagulated patients in different groups in response to local hemostatic procedures

![](EJD-8-475-g004)

Twenty-four anticoagulated patients in group 2 showed continuous bleeding after application of the pressure pack (one patient of INR ≤ 2 and 23 patients of INR \>2). In an attempt to control bleeding, pressure pack with tranexamic acid was applied for another 15 min. This maneuver successfully controlled the bleeding in fourteen patients. Ten patients of INR \>2 required packing the extraction site with gel foam followed by figure of eight suturing and another pressure pack. In group 3, sole pressure packs failed to control bleeding in 21 patients (Two patients of INR ≤2 and 19 patients of INR \> 2). Spraying Ankaferd successfully controlled bleeding in 13 patients. Eight patients of INR \>2 required packing the extraction site with gel foam, followed by figure of eight suturing and another pressure pack \[[Table 4](#T4){ref-type="table"}\]. There was no significant difference between the secondary measures used to control postoperative bleeding (tranexamic acid/ABS) (*P* = 0.809).

Although, a remarkable increase in the incidence of postextraction bleeding among patients with INR values \>2 was noted \[[Table 5](#T5){ref-type="table"}\], however, regarding to the sufficiency of simple pressure pack to control postextraction bleeding for patients with INR values of either ≤2 or \>2, no significant difference was recorded between groups 2 and 3 (*P* = 0.559 and 0.374 respectively). On the other hand, when a secondary measure was used to control bleeding (tranexamic acid/ABS), no significant difference was recorded between groups 2 and 3 (*P* = 0.93), revealing no evidence to support the superiority of tranexamic acid over ABS.

###### 

Level of significance between incidence of postextraction bleeding and the applied hemostatic procedures regarding to different INR values

![](EJD-8-475-g005)

None of the patients included in this study encountered bleeding after discharging from the institution. No infection was noted during the follow up, and healing was uneventful.

DISCUSSION {#sec1-4}
==========

Postoperative bleeding is a complication that is frequently encountered in the dental office. Such bleeding is usually easily controlled in most cases. However, with increased bleeding tendency, the situation is usually more complicated. In such instances, the use of local hemostatic agents is usually indicated.\[[@ref21][@ref22]\]

Performing minor surgery was reported to be safe in patients with an INR of up to 2.5.\[[@ref23]\] Discontinuation of warfarin for 1-4 days preoperatively, causes the INR to fall below 1.5, which is very safe for any surgery to be undertaken. Following the surgery, warfarin can then be readministered.\[[@ref24][@ref25]\] This protocol, however, does not guarantee the establishment of the 1.5 INR level.\[[@ref24]\]

Our findings revealed that, a remarkable increase in the incidence of postextraction bleeding among patients of INR values \>2. However, regarding the sufficiency of simple pressure pack to control postextraction bleeding for these patients with INR values of either ≤ 2 or \> 2, no significant difference was recorded between 2^nd^ and 3^rd^ group (*P* = 0.559 to 0.374). These results can be attributed to equal division, separation and random inclusion of patients with INR values of either ≤ 2 or \> 2, which lead to obtaining the same relative effect when simple pressure pack was used only in 2^nd^ and 3^rd^ group.

We found no evidence to support the superiority of tranexamic acid over ABS. In agreement with our results, several studies have reported tranexamic acid mouthwash to be an effective maneuver to control bleeding in anticoagulated patients undergoing oral surgical procedures,\[[@ref2][@ref4][@ref26]\] as well as fibrin glue,\[[@ref27][@ref28]\] gelatin sponge and sutures.\[[@ref22][@ref29]\] Recently, Blinder *et al*.,\[[@ref22]\] compared three different hemostatic modalities (fibrin glue, tranexamic acid, gelatin sponge and sutures) and reported no significant differences concerning postoperative bleeding in anticoagulated patients following tooth extraction.

Furthermore, a clinically relevant bleeding was also reported in another study comparing patients with discontinuation of OAT versus those continuing with the anti-Vitamin K therapy.\[[@ref10]\] In fact, these bleeding events were more frequent in the control than in the test group (non-significant differences). In these cases, tranexamic acid mouthwashes (4.8%, 10 ml, 4 times a day) were effective in controlling post-operative bleeding in all OAT patients without discontinuation.

Different factors can influence the postoperative bleeding following minor oral surgery in patients receiving OAT. Morimoto *et al*.\[[@ref30]\] reported a significantly increased postoperative bleeding associated with surgical extraction and acute inflammation. Other factors include the operator\'s experience and the surgical technique. In our study, all extractions were done by one qualified oral surgeon with more than 10 years of experience (Salem A). All teeth extractions were done as atraumatic as possible by simple forceps extraction technique.

A wide range of the incidence of postoperative bleeding following dental extraction in anticoagulated patients has been reported in the literature.\[[@ref22][@ref24][@ref31][@ref32]\] Perhaps the different modalities used to control the bleeding initially in such patients can explain this diversity. Packing of the extraction socket with a local hemostatic agent combined with suturing appears to be associated with decreased bleeding incidence.\[[@ref24][@ref31]\] In our study, the incidence of postoperative bleeding following the use of local hemostatic agents was 12.5% and 10% in group 2 (tranexamic acid) and group 3 (ABS) respectively. These results were in accordance with Blinder *et al*.\[[@ref22]\] who reported an incidence of 12% in his study.

The incidence of postoperative bleeding in our results is considered high in relation to others. This may be attributed to different factors. Suturing of extraction socket, for instances; results in apposition of the socket margins and helps in controlling the bleeding. In our technique, we used only a pressure pack for 15 min, then another pack saturated with the hemostatic agent to test the ability of the material to control bleeding without the additional effect of sutures.

Another reason could be the presence of inflammation in a considerable number of the extracted teeth. When dealing with severe periodontitis and periapical infection, sometimes tooth removal is essential for resolution of inflammation. Teeth included in this study were removed due to sever periodontits (51.9%), and deep caries with/without chronic periapical infection (48.1%). The predominant granulation tissue associated with chronic infection, combined with other inflammatory signs can contribute to the increased incidence of postoperative bleeding.

Ankaferd Blood Stopper is unique hemostatic agent of herbal origin that was used for those patients who did not respond to plain pressure pack with the need of additional application of local hemostatic agent. Although, the ABS mechanism of action still unclear, Goker *et al*.\[[@ref16]\] described rapid formation of a protein network in response to exposure to ABS. This network enhances RBCs aggregation. The network formation is reported to be related to the functions of blood proteins and red blood cells.

Ankaferd Blood Stopper is reported to induce physiological hemostatic process with no effect on individual clotting factors. This mechanism combined with providing tissue oxygenation renders ABS superior to other hemostatic agents of gerbil origin.\[[@ref33][@ref34]\] Moreover, In an *in vivo* study on rats, Cipil *et al*.\[[@ref35]\] reported a marked shortening of bleeding following leg amputation in response to topical application of ABS.

Tranexamic acid is perhaps the most commonly used local hemostatic agent. It combines the ease of application with low cost, and it is an effective hemostatic agent. Agents of herbal origin, on the other hand, usually have a wider scope of activity. Besides being a good hemostatic agent, ABS has many other positive actions. It is reported to have antimicrobial activity,\[[@ref36]\] and to decrease inflammation and necrosis of bone and at the same time enhance new bone formation in early bone healing period,\[[@ref17]\] which are all desired properties following tooth extractions.

To the best of our knowledge, and according to our results we believe that although, AOT patients represent a troublesome condition confronting oral surgeon during early postextraction phase regarding to the variable expected bleeding risk. However, simple pressure pack for a proper time of application can play a pivotal role to control such risk for AOT patients with INR values ≤2. On the other hand, for those patients with INR values \>2 ABS can represent itself as a sufficient local hemostatic agent that is comparable with tranexamic acid.

CONCLUSION {#sec1-5}
==========

Based on our findings, ABS is an effective hemostatic agent comparable to tranexamic acid in controlling post-extraction bleeding in AOT patients of INR values ≤3 with no evidence support the superiority of tranexamic acid over ABS.
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